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Introduction
COPD is a complex disease that is manifested in different ways. Therefore, it is challenging to develop a disease-staging system for the assessment of disease severity and for defining treatment algorithms in COPD. In 1998, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) was formed to set the standards for the evaluation and treatment of the disease. In the first report published in 2001, 1 the severity of COPD was assessed on a grading scale of 1-4 and was based solely on lung function, eg, forced expiratory volume in 1 second (FEV 1 ) as percent predicted. However, COPD is a heterogeneous disease with a variation in symptom burden and
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högman et al exacerbation frequency that is not always related to lung function impairment. 2 In addition, the patient's health status is largely related to the symptom burden and the exacerbation frequency. 3 Therefore, in 2011, the GOLD severity classification was updated by combining the stages 1-4 based on lung function together with symptom burden that was assessed either by the COPD Assessment Test (CAT) 4 or by the modified British Medical Research Council (mMRC) scale, 5, 6 together with the exacerbation history. Based on this, the patients were classified into groups A-D. In the 2014 GOLD report, the definition of frequent exacerbation changed slightly to also include $1 exacerbations leading to a hospital admission. In 2017, there was a new update in the GOLD classification where the risk assessment into groups A-D was based solely on the symptom burden and exacerbation history, whereas spirometry was used only to grade the patient's airflow limitation from 1 to 4. 7 Therefore, the subjects classified as belonging to higher risk GOLD C or D group according to GOLD 2014 , which was based solely on poor lung function (eg, FEV 1 ,50% predicted), will be expected to change to the lower risk A or B group according to GOLD 2017 . The aim of this investigation was to analyze the proportion of subjects who would change to a lower risk group when applying GOLD 2017 and determine if they exhibit different characteristics in terms of inflammation, symptoms and comorbidity compared to the subjects who would remain in a high-risk group.
Subjects and methods
Study design and research subjects
The Tools Identifying Exacerbations in COPD study is a multidisciplinary prospective study from central Sweden. Participants with a diagnosis of COPD (ICD codes J44.0, J44.1, J44.8 and J44.9) coming from primary and secondary care settings in the central Swedish regions of Dalarna, Gävleborg and Uppsala were recruited and investigated from September 2014 to September 2016. Generally, the research nurse obtained data regarding the regularity of primary or secondary health care contacts at the time of the study visit. If necessary, data were also extracted from the medical records. The diagnosis was confirmed by spirometry, using postbronchodilator FEV 1 divided by the highest vital capacity (VCmax) value from a slow (slow vital capacity [SVC]) or forced maneuver (forced vital capacity [FVC] ) with a ratio of ,0.70. The predefined exclusion criterion was history of severe comorbidity, eg, metastasized cancer, severe heart failure or severe angina pectoris, after clinical assessment at the inclusion visit. Since none of the subjects fulfilled such a criterion, no such exclusions were made. In the cases when an exacerbation had occurred, the study visit was delayed by 4 weeks. The included subjects had been/will be invited to participate in two follow-up visits (after 1 year and 2 years). The current analysis is based on the inclusion data.
Data collection
Inclusion data were collected from one visit that included questionnaires, calculations of body mass index (BMI), as well as measurements of lung function, exhaled carbon monoxide and exhaled nitric oxide together with blood cell counts.
Questionnaires
CAT, 4 Clinical COPD Questionnaire (CCQ) 8 and mMRC 5, 6 were used together with questions regarding demographics, comorbidities, smoking habits, educational level, contacts with the health care system and any prescribed courses of oral corticosteroids or antibiotics. Regular use of long-acting β 2 -agonist (LABA), long-acting muscarinic antagonist (LAMA), inhaled corticosteroids (ICS) and their combinations was addressed in a questionnaire. During the study visit, a research nurse went through the answers to the questionnaires with the subjects.
anthropometry and body composition BMI was calculated from height and weight measurements taken at the visit.
spirometry
A postbronchodilator spirometry (15 minutes after administration of 400 µg salbutamol) 9 was performed using either a SpiroPerfect Spirometer (Welch Allyn, Skaneateles Falls, NY, USA) or a Jaeger MasterScreen PFT (Erich Jaeger GmbH, Würzburg, Germany). FEV 1 , FVC and SVC were measured. FEV 1 and FVC values were also expressed as percent predicted using Swedish reference values. 10, 11 smoking history
Smoking habits were addressed in a questionnaire. Measurements of exhaled carbon monoxide (Smoke Check; Intramedic AB, Sollentuna, Sweden) were performed. In the subjects (n=2) who did not answer the smoking questions, exhaled carbon monoxide was used to determine current smoking status (defined as levels .10 parts per million). 
Inflammatory markers
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Reclassification of COPD subjects with 2017 GOLD Solna, Sweden), NIOX Flex (Aerocrine AB, Solna, Sweden) or Eco Medics CLD 88 (Eco Medics, Duernten, Switzerland). The measurements were performed in accordance with current recommendations. 12 Blood neutrophil count (B-Neu) and blood eosinophil count (B-Eos) were analysed (Cell-Dyn 4000; Abbott Laboratories, Abbott Park, IL, USA and Sysmex XN-10; Sysmex America, Inc., Lincolnshire, IL, USA).
exacerbation
Exacerbation was defined as acute health care visits, a course of oral corticosteroids and/or a course of antibiotics due to COPD deterioration (based on a questionnaire). Frequent exacerbation was defined as having at least two exacerbations and/or at least one hospital admittance (information retrieved from hospital records) due to a COPD exacerbation during the last year.
Classification of COPD severity
The subjects were classified using spirometry by FEV 1 % predicted; GOLD grade 1 $80 FEV 1 % predicted, GOLD grade 2 50-79 FEV 1 % predicted, GOLD grade 3 30-49 FEV 1 % predicted and GOLD grade 4 ,30 FEV 1 % predicted. The GOLD risk assessment version 2014 A-D and GOLD version 2017 A-D were used to further stratify the participants. Symptom assessment with CAT was used for risk stratification, and a CAT-score $10 was a threshold for a high symptom burden. For exacerbation history, we used the definition of frequent exacerbation previously defined.
ethical approval
The Regional Review Board in Uppsala, Sweden (Dnr 2013/358) approved the study on 28 April 2014. All subjects gave written informed consent. A study physician was available at every study center to handle unexpected findings.
statistics
Variables that were not normally distributed were treated as nonparametric (eg, blood cell counts) or were transformed to achieve a normal distribution (log-transformation for F E NO). Differences between groups, when more than two groups were in the same analysis, were tested with one-way analysis of variance (ANOVA), Kruskal 
Results
A total of 620 patients were recruited, of whom 571 research subjects were enrolled in the study (Figure 1 ). In the region of Dalarna, the subjects were recruited from primary care and in Uppsala and Gävleborg, from both primary and secondary care settings.
The characteristics of the subjects classified from the lower risk group A to the higher risk group D according to the GOLD 2014 are presented in Table 1 . Apart from the expected differences in lung function, symptom burden and exacerbation history, there were also differences in BMI, comorbidities and B-Neu. The proportion of subjects who had no regular treatment decreased from group A to D (p,0.001), while the proportion of subjects on ICS increased from group A to D (p,0.001).
Changes in classification from the old grading system (GOLD 2014 ) to the new (GOLD 2017 ) are presented in Figure 2 . The proportion of subjects who would be reclassified with the new GOLD 2017 from group C to A were 53% and from group D to B were 47%. The percentage of subjects who would be reclassified from group D to B from the different study centers were 42% in Uppsala, 41% in Gävleborg and 63% in Dalarna (p=0.03). In regard to health care contact, the proportion of subjects who would be reclassified from 
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högman et al group D to B was higher among those from primary care compared to those from secondary care with 54% vs 33%, respectively (p=0.005). No significant differences were found for subjects who would be reclassified from group C to A with regard to study center or type of health care contact (data not shown).
The characteristics of subjects who with the new grading system would change group from C to A, would remain in group A or remain in group C are shown in Table 2 . Apart from the expected differences in lung function and exacerbations in the subjects who would change from group C to A, there were no differences in the characteristics of the subjects who would change from group C to A compared to those who would remain in group C.
The characteristics of subjects who after reassessment would change from group D to B, would remain in group B and would remain in group D are shown in Table 3 . Apart from the expected differences in lung function and exacerbations, the subjects who would change from group D to B had 
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Reclassification of COPD subjects with 2017 GOLD lower BMIs, lower B-Eos counts, higher mMRC grades and higher CCQ scores compared to those who would remain in group B (all p-values ,0.05). The subjects who were reassessed and would change from group D to B compared to those who would remain in group D were more often men, of an older age, had more primary versus secondary health care contact, had experienced less asthma, reported less anxiety/depression, had lower B-Neu counts and had lower mMRC, CCQ and CAT scores (all p-values ,0.05). No other significant differences were found between the group that would change from D to B and the group that would remain in B.
The association between the staging of COPD based on lung function and risk assessment in groups A-D according to the GOLD 2014 and GOLD 2017 classification is presented in Figure 3 . With the GOLD 2017 classification, the proportion of subjects who have an FEV 1 below 50% predicted was 18% in group A and 39% in group B. The proportion of subjects who have an FEV 1 above 50% predicted was 69% in group C and 44% in group D.
Discussion
The main result of the present investigation of a cohort of COPD research subjects from Swedish primary and secondary health care settings is that the change introduced in the 2017 edition of GOLD would lead to the reclassification of approximately half of the subjects from groups C and D to A and B, respectively. The reassessed subjects who would change from group D to B were older, to larger extent male, had lower lung function, lower neutrophil count, reported less symptom burden, had fewer exacerbations and were to a larger extent from primary health care settings. This is one of the first studies, to our knowledge, that shows that the risk assessment from the recent GOLD 2017 guidelines reduces the number of subjects to approximately half in the high-risk groups C and D. The rationale behind was to base risk assessment and treatment algorithms on symptoms and exacerbation history only. Lung function has been eliminated from the risk evaluation since a low lung function is not a marker of a rapid lung function decline. Lange et al 13 reported two trajectories of lung function for subjects with low FEV 1 : one with a more aggressive disease scenario with a rapid lung function decline starting from a normal level and one with a normal decline but starting from a low lung function. That a large portion of subjects from primary health care settings would be reclassified to a lower risk group possibly reflects the fact that those primary care subjects classified with GOLD 2014 were classified in group D more likely because of poorer lung function and not exacerbation. This is in line with results from primary health care settings in the UK where 70% of the subjects with FEV 1 ,50% predicted had a low exacerbation risk profile. 14 A recent Swedish study reported that approximately half of the COPD subjects from secondary care in groups C and D according to GOLD 2014 were frequent exacerbators. 15 gender
In our study, there were more female subjects than male subjects. This is in line with other studies of COPD patients in Sweden, 16, 17 Norway 18 and the Netherlands, 19 showing that the prevalence of the disease in women has risen and become more equalized with that of men. The effects of the classification change in this investigation showed that a higher proportion of females, 72%, would remain in group D. This could reflect that more women with COPD in Sweden have a more severe form of disease. 20 Moreover, it could be that anxiety/depression, which also has a relationship with a higher exacerbation rate, is more prevalent in women than in men, as suggested by Di Marco et al. 
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Reclassification of COPD subjects with 2017 GOLD Comorbidity Interestingly, a higher proportion of subjects who would remain in group D compared to those who would change to group B had concomitant asthma and anxiety/depression. Previous studies suggest that there is a relationship between anxiety symptoms and an increased risk of rehospitalization for COPD patients. 22 A recently published article reveals that depressive symptoms in patients with COPD are associated with exacerbations and hospital admissions. 23 Several studies have shown that patients with both asthma and COPD have a more severe form of the disease. 24, 25 Surprisingly, no differences were found with regard to cardiac comorbidity between subjects who would be reclassified from group D to B and subjects who would remain to be classified in group D. This might be due to the fact that our definition of cardiac comorbidity included both atrial fibrillation and angina pectoris along with heart failure comorbidity, which appears to have the strongest relationship with the risk for exacerbation. 26 
Inflammatory markers
Several studies had suggested that increased levels of blood eosinophils are related with a higher likelihood of COPD exacerbations. 27, 28 However, in the present study, no difference with regard to the GOLD 2017 group or a reclassification could be found. This is in line with recent studies that failed to demonstrate an association of blood eosinophilia with COPD exacerbation rates and prognosis. 29 Blood neutrophils, on the other hand, were elevated in subjects who would remain in group D compared with subjects who would change from group D to B. This is in line with previous studies suggesting that increased blood neutrophils have a relationship with exacerbations. 30 
Frequent exacerbations
Even though there is a strong relationship between frequent exacerbations and decline in lung function, 31 there are also patients with relatively mild forms of airway obstructions who are frequent exacerbators. 32 In our investigation, there is a large proportion of subjects in GOLD 2017 groups A and B with low lung function. That this group also includes subjects with rapid lung function decline and a higher risk for exacerbation needs to be established with further studies.
strengths and weaknesses
This is a large study with COPD patients from both primary and secondary health care settings with few exclusion criteria generating a high level of generalizability. This is one of the first studies investigating, in a real-life setting, the characteristics of the subjects who would change from groups C and D to A and B, respectively. A weakness is that this analysis is based on a cross-sectional analysis and we would be unable to say anything about the prognostic implications relative to the eventual changes in the severity classification. Another weakness is that data regarding medication use, comorbidity and exacerbation rate were based on questionnaires.
Conclusion
This study shows that a high proportion of patients will be reclassified after the implementation of the new 2017 GOLD guidelines. The effects of the reclassification and eventual changes in treatment for disease control and symptom burden need further investigation.
